A Regional Decision Support Tool to Map
the Response of Riverine Fish to Climate
Change in the US Great Lakes Region
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Understanding and Planning for Climate Change

from 1961 \S;IEI Baseline
Mid-Century (2040-2059 average) End-of-Century (2080-2099 average)
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Brown Trout
Mottled Sculpin
Rainbow Trout
Cool

Blackchin Shiner
Brook Stickleback
Northern Hogsucker
Northern Pike
White Sucker
Warm

Common Carp
Green Sunfish
Smallmouth Bass
Stonecat

Model accuracy
69 — 83 percent
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Multi-model Averages and Assessed Ranges for Surface Warming
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GCM Resolution
e.g HADCM2 2.50 x 3.750

* Current
e 2046 - 2065
e 2081-2100
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FUTURE
Average of
13 GCMs

Topic Response Present Day m

| |Probabilityofoccurrence | x| x |
| |changeinprobabilityof occurrence | | x |
| |vunerability(loss%) [ | x |
| |Opportunity(Gain%) | | x|
| |sensitivity(ossorGain%) | | x |
| |Numberofspeciespresent |
| |Numberofspecieslost |
| |Numberofspeciesgained | | x |
Number of species lostorgained | |
Percent of specieslost | |
Percent of speciesgained | |
Vulnerability (Loss%) |
Opportunity (Gain%) | |
Sensitivity (Loss or Gain %) _
Stream Temperature  |July mean (degrees C) n
x|
L]

| |Changeinthermalcass | | x
Streamflow Exceedance |Flow (Annual Q50, April Q10, AugustQ90) | x| x
| |Vield(Annual Q50, April Q10, AugustQ90) | x| x

I

Fish - Individual Species |Occurrence (P/A) x| xS
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Cold water species
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Cool water species
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Warm water SpECiES
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Thermal Guild Averages
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FishVis

* Web-based decision support mapper

* Visualize potential climate driven responses for thermally
representative fish species

* Tool for use by managers and scientists in understanding and
decision making

* Choose base layers, Display, Navigate, View, Query, Download

@ Completion by September 2014



Browse results

Reach

Step 1: Display by...

®Huciz @

@ catchment @ ° Fish — BrOOk Trout

© Stream reach ?

Step 2: Select topic

O Fish @

Individual species

Brook Trout

@® Stream temperature
@® Streamflow exceedance

Step 3: Select time period

O Late 20th century (present day) @ Present

@ Mid 21st century (2046-2065) @
@ Lste 21st century (2081-2100) @

Step 4: Select response type @

* probability of occurrence
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Search results

- - | Map only those results that
e - e o meet your criteria
2

Stream Temperature . Cold

B4 cold transition
B warm transition
B warm
Sheam:Size B4 Headwater (1st order stream) 0
B4 small stream (2nd to 4th order)
B Medium river (Sth to 7th order)

M Large river (8th and greater order)

Land use/land cover = [ITRERCL @ o FiSh SpeCieS
r— * Thermal class

* Stream size
* Land cover percent
Stream Temperature g o4 °
icammens * Land stewardship

B4 warm transition

L * Time period

Land stewardship =

Fish species/thermal guilds

M cCold transition
B warm transition

W warm




CHOOSE ADDITIONAL LAYERS e

™ W FishVis study area

M @ Streams @

M W Lskes @

M B Catchments @

™ W Hydrologic units (HUC12) @

M B Road crossings @

M W Conservation status (PAD-US) @

Contains a variety of additional data layers to use
as a backdrop to enhance data exploration

M W Land use/land cover (NLCD 2006) @

™ B4 Fish Habitat Condition Index (NFHAP) @
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Use the results to help inform
conservation planning

FishVis facilitates:
e Assessment of current resources and future trends

* l|dentification of resilient areas and areas likely to change
* Application of preliminary triage analysis
1) Protect

2) Restore
3) Shift emphasis




Future Brown Trout Probability of Occurrence

mcloud.usgs.gov; s.html - Windows Internet Explorer

ishVisDev/FishVis.html

htp:/fwime

Favorites | 93 ] Web Slice Gallery +

& http://wimcloud.usgs.gov/apps/FishVisDev/Fish...

Zoom History

Browse responses

Step 1: Displa:

Shift to other

o
species |

Bl Grovin Trout

Available Layers

Additional Layers

M B Fish sampling locations .
™ W Study Area

M W NHD streams
M W nHD lakes
™ B nHDPlus catchments

ct response type

Probability of occurrence n

™ B WBD HUC12 hyd

Me d =nd stream crossings
M W rrotected Areas Database

HLCD 5

Disturbance (HUC12 Lavel)

Restore

10 km
1

I T Map Scale: 1:144448 [l 1=t: 42,9749, Lng: -89.7032

Done /" Trusted sites | Protected Mode: Off a v H1N% v

Protect good areas, restore marginal areas, shift focus in poor areas



Protect Good Areas — Currently Protected Lands

] http://wimcloud.usgs.gov/apps/FishVisDev/FishVis html - Windows Internet Explorer o |[(=P ] e

@ httpy//wimcloud usgs.gov/apps/FishVisDev/FishVis.html
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Zoom History

Browse responses

Step 1: Display b
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© Fish

Individual species
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Map Scale: 1:144448 Ml 1=t: 42.9757, Lng: -89.5667

Trusted sites | Protected Mode: Off a v H1N% v

Some protection already in place; should build on this



Restore Marginal Areas — Current Land Use
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Zoom History

Browse responses

|| step 1: Display by...
@ Huc
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Individual species
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Stream temperature

Streamflow dance

’ Additional Layars

M B Fish sampling locations | '
" M B Study Area
-

(]
M W NHD streams

NHD lakes

NHDPlus catchmants
WBD HUC12 hydrologic units
Road and straam crossings

Protected Areas Database

NLCD 2006

Evergreen Forest
Mixed Forast
shrub/Scrub

Grasslands/Herbaceous

Pasture/Hay

Cultivated Crops

Map Scale: 1:144448 [ 1 st: 42,9795, Lng: -89.6772
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Trusted sites | Protected Mode: Off v ®150% -

Marginal area mainly agricultural; restoration challenging but possible



Tomorrow is the Future!

Fisheries changes are likely

Changes will affect all species and areas
Some species will decline; others will increase

Managers need to be flexible in their thinking and
planning for change

We need to provide tools to help aid in decision-making
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science for a changing world

Thank You to our Funding Agencies,

Cooperators, Users, and Data Providers
(MN DNR, MN PCA, WI DNR, MI IFR, IN DNR, OH EPA, NY DEC)

http://wim.usgs.gov/FishVisMapper/FishVis.html



